Background. Depression symptoms and diagnoses are associated with failure to quit smoking in most studies, but not all.
INTRODUCTION
Internalization, a construct from the literature on child psychopathology (Zahn-Waxler et al. 2000) that has recently been applied to adult psychopathology (Krueger et al. 1998 (Krueger et al. , 2003 Krueger, 1999 ; Vollebergh et al. 2001) , is characterized by overcontrolled negative affect such as anxious-misery (including anxiety and depression) and fear. Partially analogous to the trait of neuroticism (Costa & McCrae, 1992) , internalization refers to both the temporary and recurrent experience of negative affect. The importance of internalization as a construct derives in part from (a) the importance of establishing the continuity of childhood and adult psychopathology ; and (b) the well documented co-morbidity of anxiety and depression (Krueger & Finger, 2001) , which may arise from cognitive (Mineka et al. 1998) and genetic (Kendler et al. 1992 ) affect-related vulnerabilities. By conceptualizing depression symptoms as only one aspect of the broader construct of internalization, by providing a new measure of internalization, and by using this measure to predict smoking treatment outcome, the authors hope to better understand the literature on the relation between depression symptoms or diagnoses and cigarette smoking.
DEPRESSION AND SMOKING
The positive association between symptoms or diagnoses of depression and smoking has been shown repeatedly (Anda et al. 1990 ; Glassman et al. 1990 ; Glassman, 1993 ; Acton et al. 2001) but not universally (Salive & Blazer, 1993) . Depressive symptoms are generally associated with smoking. In a sample of Latino adults, current smokers had more depressive symptoms than former smokers or never smokers (Perez-Stable et al. 1990) . Depressive symptoms were positively correlated with current smoking and negatively correlated with likelihood of quitting smoking (Anda et al. 1990) . Depressive symptoms among 15-to 16-year-olds increased the likelihood of heavy smoking 9 years later (Kandel & Davies, 1986) . Emotional distress in grade 10 increased the likelihood of smoking in grade 12, and smoking in grade 12 increased the likelihood of emotional distress in young adulthood (Orlando et al. 2001) . In a contradiction of the above findings, however, older women (but not men) with depressive symptoms at baseline were nearly four times as likely to have quit smoking 3 years later (Salive & Blazer, 1993) .
Diagnosed major depressive disorder (MDD) is also generally associated with smoking. In a population-based sample, persons with a history of MDD were over twice as likely to have a history of regular smoking than were persons with no MDD history . In a random sample of young adults, those with moderate nicotine dependence had over four times the rates of MDD and anxiety disorders than those with no nicotine dependence (Breslau et al. 1991) .
Negative affect and MDD are generally associated with smoking treatment outcome. Negative affect and history of MDD were positively correlated with smoking treatment failure (Glassman et al. 1988) . Moreover, high negative affect following smoking cessation predicted treatment failure following behavioral counseling and a placebo . Smoking treatment success sometimes predicted MDD (Glassman et al. 2001 ) but sometimes did not (Tsoh et al. 2000) .
Cognitive-behavioral treatment (CBT) is often effective for smoking (Mun˜oz et al. 1997 ; Patten et al. 1998) . Despite some studies showing that CBT is differentially more effective for smokers with a history of MDD (Hall et al. 1994 (Hall et al. , 1998 , it has become increasingly clear that history of MDD is not associated with smoking treatment outcome (Zelman et al. 1992 ; Hall et al. 1996; Brown et al. 2001) . CBT may be differentially more effective for smokers with a history of recurrent MDD (Brown et al. 2001; Haas et al. 2004 ).
An important unanswered question is whether the findings regarding MDD, depression symptoms, and smoking can be explained by a concept such as internalization, which includes other important phenomena, such as anxiety, which have been shown to relate to smoking. In the face of many unsuccessful prior attempts to quit, smokers may experience a combination of symptoms of depression and anxiety due to the interplay of felt helplessness and negative outcome expectancies (Mineka et al. 1998) . Because internalization as a construct explicitly encompasses the co-morbidity of anxiety and depression (Krueger & Finger, 2001) , as well as other aspects of poor mood (i.e. unpleasant mood states such as anger), it is expected that a dimensional measure of internalization will predict smoking treatment outcome better than the categorical construct of history of MDD.
ITEM RESPONSE THEORY
Item response theory (IRT) assumes that any given item can be described as a function of an underlying latent dimension. The graphs of that function (see Fig. 1 ) are cumulative characteristic curves, which are nonlinear (logistic) regressions of probability of endorsement onto the latent dimension. The x-axis of a cumulative characteristic curve is the level of the latent dimension ; the y-axis is a probability of endorsement ranging from 0 to 1. In the case of polytomous items, separate curves for each threshold between response categories are generated. IRT, in which the focus is on the person in relation to the item, can be contrasted with classical test theory, in which the focus is on the standardization sample in relation to the scale (Embretson, 1996) .
The point along the latent continuum at which the cumulative characteristic curve has a 0 . 5 probability of endorsement and provides the most information is called its location ; location is the first item parameter, which is included in all IRT models. Inclusion of the location parameter, which is important for demonstrating the coherence of a construct, is one advantage of IRT over other methods, such as factor analysis. Analogous to the factor loading in factor analysis, discrimination, the second item parameter, is an index of how good the item is at measuring the latent dimension under consideration and is indicated by the maximum slope of the cumulative characteristic curve. Because a model with location as the only item parameter is simpler and has other desirable measurement properties, a one-parameter model that holds discrimination constant across all items is preferable whenever it provides an adequate fit to the data. Indeed, it may be desirable to construct tests that fit this one-parameter model [also called the Rasch model (Rasch, 1980) ] whenever possible (Wright, 1977 ; Wilson, 2003) .
METHOD Analyses
Using IRT, we estimated the locations of a group of items on a latent dimension of internalization, assessed the relations of these items with a model of the construct of internalization, and assessed dimensionality, reliability, and validity. Using logistic regressions, we assessed the predictive ability of internalization, history of single-episode or recurrent MDD, and three treatments for smoking. The following analyses were performed.
(1) Item selection : the Internalization Scale IRT (ISIRT) was created by combining 169 items from four instruments into one item pool and selecting those items with raw scores showing Pearson correlations of r<x0 . 10 with pointprevalence abstinence at 1 year following CBT.
(2) The model : the correspondence between the internalization construct and the empirical locations of the ISIRT items was assessed.
(3) Dimensionality : one-dimensional and five-dimensional models of the ISIRT were compared using confirmatory IRT methods.
(4) Reliability : internal consistency and measurement information were assessed.
(5) Validity : item fit, concurrent validity, and cross-validity in different subsamples were assessed.
(6) Prediction : the predictive ability of internalization was compared with that of the four instruments from which items were selected ; and internalization, history of single-episode or recurrent MDD, and treatment conditions (CBT, nicotine gum, and nortriptyline) were used to predict point-prevalence abstinence at end of treatment and 3 months following treatment.
Participants
The current research was a reexamination of data from three previous randomized clinical trials (Hall et al. 1994 (Hall et al. , 1996 (Hall et al. , 1998 . Participants were cigarette smokers recruited into a smoking cessation research program at the University of California, San Francisco (sample sizes appear in Table 1 ). The inflated sample included everyone in the original sample plus those who were assessed at baseline but did not enter the study owing to meeting an exclusion criterion. Those meeting criteria for current MDD (within the last 3-6 months) during the initial assessment were screened out because it was feared that, in Table 1 . Sample sizes in each of three previous randomized clinical trials making up the samples in the present study Hall et al. (1994) Hall et al.
Hall et al. Participants not receiving cognitive-behavioral treatment (CBT) received a standard health-education group therapy. Participants in the first two studies (Hall et al. 1994 (Hall et al. , 1996 not receiving nicotine gum received a placebo ; nicotine gum was not a treatment in the third study (Hall et al. 1998) . Participants in the third study not receiving nortriptyline received a placebo ; nortriptyline was not a treatment in the first two studies.
treatment, issues concerning current depression might overshadow smoking-related issues. Twenty-eight percent of participants were diagnosed as having a history of MDD by the Diagnostic Interview Schedule (Robins et al. 1981) . Scores on the Beck Depression Inventory (Beck et al. 1961) were typically within the normal range for asymptomatic persons (mean= 7 . 16, S.D.=6 . 14). Participants were predominantly Caucasian (89 %) ; 53% were female. Average age was 40 . 2 years (range 20-65 years). Number of years smoked averaged 21 . 7, and age of beginning smoking averaged 14 . 8 years. Of the total sample, 283 participants successfully quit smoking by end of treatment and 166 maintained non-smoking to 3-month follow-up.
Measures
The measures below were included because they are widely used to assess depression symptoms and related phenomena, and because they are the measures that were included in the baseline assessments of the earlier studies that were the source of the current data. The major interest of the present study was not so much the measures themselves, however, as the individual items drawn from these measures.
Beck Depression Inventory (BDI)
The BDI (Beck et al. 1961 ) is a widely used 21-item self-report questionnaire used to measure symptoms of depression that occurred during the past week. Item response options range from 0 to 3, with higher scores indicating more severe depression. The BDI shows acceptable testretest reliability, internal consistency, and concurrent validity with major diagnostic systems.
State-Trait Anxiety Inventory (STAI)
The STAI (Spielberger et al. 1970 ) is a 40-item self-report instrument with two scales, one measuring how a person feels right now, that is, at this moment, and one measuring how a person generally feels. Response options range from 1 to 4. Anxiety is typically related to depression (Krueger & Finger, 2001 ).
Profile of Mood States (POMS)
The POMS (McNair et al. 1971 ) is a 65-item self-report instrument that assesses how a person has been feeling on the same day. The POMS provides a score on total mood disturbance as well as on six subscales: Depression-Dejection, Tension-Anxiety, Anger-Irritability, Confusion, Fatigue, and Vigor. Response options range from 0 to 4. The subscales have shown excellent internal consistency reliability (0 . 89-0 . 95) and moderate test-retest reliability (0 . 65-0 . 74) (McNair et al. 1971) . Clinical samples have been found to show higher POMS scores than nonclinical controls, and POMS scores are sensitive to various treatments, including both psychotherapy and pharmacotherapy (McNair et al. 1971) . Negative mood states measured by the POMS have been found to predict relapse to smoking (Hall et al. 1983) .
Psychiatric Epidemiology Research Interview (PERI)
A self-report adaptation of this interview (Dohrenwend et al. 1980 ) was used. Included were only the 43 items from scales related to internalization : Anxiety, Sadness, Psychophysiologic Symptoms, Poor Self-Esteem, Helplessness-Hopelessness, Dread, Confused Thinking, and Perceived Physical Health. Response options range from 0 to 4.
Diagnostic Interview Schedule (DIS)
The DIS (Robins et al. 1981 ) is a laypersonadministered structured clinical interview. The present study used the computerized version of the DIS depression scale to assess MDD history.
Revised Neuroticism, Extraversion, Openness Personality Inventory (NEO-PI-R) The NEO-PI-R (Costa & McCrae, 1992 ) is a widely used self-report measure of the fivefactor model of personality. Only the 48 items dealing with neuroticism were administered. Neuroticism total score is made up of six subscales: Anger, Anxiety, Depression, Impulsivity, Self-Consciousness, and Vulnerability.
California Psychological Inventory (CPI)
The CPI (Gough, 1987 ) is a self-report measure of personality. Only the 19 items yielding a total score on Psychoneuroticism, a scale similar in content to neuroticism, were administered.
Definition of successfully having quit smoking
Three conditions needed to have been met in this study in order for a person to be considered successfully to have quit smoking. First, the person must have provided a self-report of nonsmoking in the past week. Second, breath samples must have shown carbon monoxide levels of f10 ppm. Third, urine samples must have shown cotinine levels of f60 ng/ml (Jarvis et al. 1987) . If any of these conditions was not met, then the person was considered a treatment failure. The physiological measures provided an important check on a person's self-report. This stringent definition and its attendant conservative estimates of treatment success provide a trustworthy criterion for having attained abstinence.
RESULTS

Item selection
Items were selected by pooling 169 items from the BDI, STAI, POMS, and PERI, and correlating person raw scores on each item with 1-year point-prevalence abstinence from smoking among participants who had received CBT (n=286). Item selection was limited to the CBT group in order to permit the very strong form of cross-validation assessed below. The 27 items with Pearson correlations arbitrarily set at r<x0 . 10 with 1-year abstinence were retained for inclusion in the ISIRT.
The model Construct map
A model of the construct of internalization was created and tested against empirical findings. Internalization as a construct consists of a latent dimension along which persons and items can be located (Fig. 2) . Predicted item locations (Table 2) were assigned based on a facet analysis that included two substantive hypotheses and one semantic convention ; this facet analysis represented a theory or conjecture, not a procedure (Wilson, 2003) . The first substantive hypothesis was that the affective domain can be divided into positive conditions (for example, joy) versus negative conditions (for example, anger). The second substantive hypothesis was that states are more extreme than traits (because states, being acute, are felt more intensely than chronic dispositions). Larsen & Diener (1987) postulated that persons differ in affect intensity, but the separation of person and item parameters in IRT makes possible another conception of affect intensity, one specific to items. The model we have proposed is an itemexplanatory model, which does not deal directly with either within-person differences in states over time or between-person differences in traits at the same time (for a discussion of the latter two, see Borsboom et al. 2003) , but which could reasonably be applied to assess either kind of person differences. Rather, our model comprises a conjectured organization of the domain of items, such that items that assess relatively short-term characteristics (states) are hypothesized to be more intensely positive or negative than items that assess relatively long-term characteristics (traits). The semantic convention, that item responses can be divided into endorsement versus denial, was manifest in the procedure of reflecting positive items so that higher scores would indicate greater internalization.
Average item location within the resulting four types of item was taken as the predicted location for each item of that type. The fact that predicted item locations increased monotonically from low to high internalization provided a check on the validity of assignment to item types. 
Item locations
Observed item locations were estimated based on the partial credit model within the family of Rasch models (Masters, 1982) , with number of response options differing among items. An IRT analysis of the 27 ISIRT items was performed on the inflated baseline sample from the first two studies (Hall et al. 1994 (Hall et al. , 1996 (n=399) using the ACER CONQUEST computer software (Wu et al. 1998) . This analysis resulted in location parameters (Table 2) for each item and for each threshold between item response categories (thresholds are discussed below). Item location was the average of the threshold locations.
The calibration resulted in item and person estimates that can be displayed in a location map (Fig. 3) . Column 1 of the location map contains ISIRT raw scores. Column 2 contains internalization scaled scores as measured in logits (or log-odds) -that is, the natural logarithm of the estimated probability of endorsing the item divided by the estimated probability of not endorsing the item, or ln(p/q)=ln(p/[1xp]), where
. Column 3 contains the distribution of person locations (h). Column 4 contains the distribution of item locations (b). The remaining columns contain the locations of item thresholds.
The average of the item distribution was set to 0 logits, allowing the person locations to vary freely. The person distribution was unimodal, ranging from 1 to x4 logits, and was centered at x1 logits (corresponding to a probability of endorsement of 0 . 27). Thus, these smokers were not high on internalization -a result to be * Parameter was constrained so that locations across items would be centered at 0 . 00 logits. Predicted item locations were based on the construct map (Fig. 2 ). Parameters were estimated using the inflated baseline sample from the first two studies (Hall et al. 1994 (Hall et al. , 1996 expected given that current MDD was an exclusion criterion. In contrast, the items showed the desirable feature of measuring a wide range from low to high internalization (from x2 to 2 logits, corresponding to probabilities of endorsement ranging from 0 . 12 to 0 . 88).
The item analysis (Table 2) gives item locations and standard errors of estimate. In addition, the score equivalence index (Table 3 ) allows one to estimate person locations (i.e. scaled scores) based on raw scores without recalibrating the instrument.
Threshold locations
Under the partial credit model (Masters, 1982) , it is possible to estimate the locations of thresholds within an item. In the case of a four-category item (for example, as in the BDI) with possible responses 0, 1, 2, or 3, there would be three item thresholds : 1 (representing the difference between responses 0 and 1) ; 2 (representing the 1-2 difference) ; and 3 (representing the 2-3 difference). The thresholds are cumulative and thus ordered with regard to the location of each successive response category; thus, reaching a particular threshold presupposes having reached all previous thresholds. Masters' partial credit model should not be confused with Thurstone's method of successive intervals or Samejima's graded response model, which use a partitioning of a continuous cumulative probability function to estimate category boundary probabilities indirectly by subtraction. The final columns of the location map (Fig. 3) represent the levels of internalization at which a person has a 0 . 5 probability of endorsing that response and all responses below it for each ISIRT item. Although item locations were higher on internalization than were person locations, suggesting that higher levels of internalization were measured more reliably, the existence of multiple item thresholds within each item should ensure reliable person measurement at lower levels of internalization as well.
Predicted versus observed item locations
Predicted locations of the ISIRT items based on the construct map (Fig. 2) were correlated with An estimate of person location (h in logits can be found by summing response categories endorsed by the person (column 1) and reading over to the corresponding scaled score (column 2). All estimates except the probability of abstinence were based on inflated baseline data from the first two studies (Hall et al. 1994 (Hall et al. , 1996 . Estimates of the probability of abstinence were based on applying internalization scaled scores from this table to regression equations from the original baseline sample (n=549). Estimates of probability of endorsing an average item (i.e. an item located at b=0 . 00 logits) (column 3) were computed using the formula p=e (hxb) /[1+e (hxb) ]. Scaled scores are in units of 1 . 00 logit, with origin at 0 . 00 logits. Estimates of probability of abstinence were based on the results of univariate logistic regressions : at end of treatment (column 4), p=e (x0 . 34x0 . 29h) /[1+e (x0 . 34x0 . 29h) ] ; at 3-month follow-up (column 5), p=e
observed locations displayed in the location map (Fig. 3) to establish the correspondence between the concept of internalization and its empirical realization (see also Table 2 ). The resulting correlation was high (r=0 . 76), indicating that the ISIRT showed good agreement with theory.
Dimensionality
We compared the one-dimensional partial credit model with a five-dimensional partial credit model to determine whether there were dimensional artifacts in our measure based on the fact that the items came from different instruments. Items were assigned to one of the five dimensions based on their source instrument: BDI, PERI, POMS, STATE, or TRAIT. The resulting model used 202 parameters (mean and variance for each latent dimension, 50 item locations, and 135 step parameters). To compare the fit of the two models, a formal statistical test was conducted by comparing the respective deviances. The deviance of the multi-dimensional model was 40841 . 24 with 202 degrees of freedom. The difference in deviance was 276 . 96 with 15 degrees of freedom. The difference in deviance was approximately x 2 -distributed with the difference in degrees of freedom between the two models as the degrees of freedom. Because this value was statistically significant, the fit of the multi-dimensional model was deemed worse than the fit of the one-dimensional model. A comparison of the Akaike information criterion (AIC) (Akaike, 1987) yielded a similar result, with the one-dimensional model value of 40936 . 28 being smaller than the multi-dimensional value of 41243 . 24, indicating a better fit for the one-dimensional model.
Reliability
Internal consistency
The internal-consistency reliability of persons was calculated using separation reliability, an internal-consistency metric for polytomous items that is interpreted in the same way as Cronbach's alpha (Wright & Masters, 1982) . The separation reliability of persons was 0 . 89, indicating that the ISIRT measured these smokers well.
Measurement information
Under the Rasch model, standard error of measurement describes expected score fluctuations in estimated person location due to error. Computed from expected a posteriori estimates using ACER Conquest (Wu et al. 1998) , average standard error of measurement for these smokers was very low (mean=0 . 09, S.D.=0 . 05).
Validity
Item fit
The item fit statistic is an indicator of how well the item fits the model. Calculated as the sum of squared residuals over persons for any one item (Wright & Masters, 1982) , the index of item fit that we used was the weighted infit meansquare (Wu et al. 1998) , which has an expected value of 1 . 0. It is possible for responses to an item to contradict the model by being either too orderly (thus denying the probabilistic nature of the model), as indicated by a weighted infit meansquare lower than 0 . 75, or by being too random, as indicated by a weighted infit meansquare greater than 1 . 33 (Wright & Masters, 1982) . The only misfitting item was Item 7 (poor appetite), a case of unexpected randomness ; the other ISIRT items fit quite well.
Concurrent validation
In order to help establish the validity of the ISIRT, maximum-likelihood-estimated scaled scores of persons on the ISIRT (see Table 3 ) in the inflated baseline sample in the third study (Hall et al. 1998 ) (n=244) were correlated with raw scores on related measures. The results (Table 4) showed that internalization was highly Correlations were based on inflated baseline data from the third study (Hall et al. 1998) (n=244) .
NEO-PI-R, Revised Neuroticism, Extraversion, Openness Personality Inventory ; CPI, California Psychological Inventory ; MDD, major depressive disorder. correlated with the Neuroticism total score and with the Depression, Vulnerability, Anxiety, and Self-Consciousness subscales of the NEO-PI-R ; was moderately correlated with the Psychoneuroticism scale of the CPI ; and was less correlated with the Impulsivity and Hostility subscales of the NEO-PI-R, which might be expected to relate more closely to externalization (Krueger et al. 2002 ; Acton, 2003) than to internalization. Theoretically and empirically, internalization is similar to but distinct from neuroticism, because internalization includes both states and traits. Internalization was distinct from MDD history assessed using the DIS. The convergence of internalization with theoretically related measures and the divergence with theoretically distinct measures underline the convergent and discriminant validity of the ISIRT.
Cross-validation
In order to cross-validate the ISIRT in a different group from the CBT group used in item selection, the interaction of CBT treatment condition with scaled-scores on the ISIRT in the original baseline sample (n=549) was used to predict biologically verified point-prevalence abstinence. Multivariate logistic regressions were performed, with internalization, CBT, and the internalization-by-CBT interaction as predictors of abstinence from smoking. At neither end of treatment nor 3-month follow-up was the interaction statistically significant at p<0 . 05. This result provided a very strong cross-validation of the ISIRT, not only in a different group but in a different kind of group (i.e. persons who did not receive CBT).
Prediction
The ability of internalization to predict abstinence from smoking was assessed by reanalyzing outcome data from the original three clinical trials (Hall et al. 1994 (Hall et al. , 1996 (Hall et al. , 1998 ) using scaledscores on internalization in the original baseline sample (n=549) to predict abstinence at the end of treatment and 3 months thereafter. The few cases with missing data for smoking abstinence were removed. The predictive ability of internalization was compared with that of the BDI, STAI, POMS, and PERI using univariate logistic regressions with each measure as the sole predictor of abstinence from smoking. The predictive ability of internalization was not compared with that of neuroticism, because neuroticism data were not available from all three studies. The odds ratio (OR) was the estimate of effect size. An OR of 1 . 00 would indicate no effect, and a 95% Wald confidence interval (CI) that included 1 . 00 would indicate no statistically significant effect.
Internalization (OR 0 . 75, ) was a good predictor of abstinence at the end of treatment (Table 3 and Anxiety (OR 0 . 98, CI 0 . 96-1 . 00), POMS Total Mood Disturbance (OR 0 . 99, CI 0 . 99-1 . 00), and PERI (OR 0 . 99, CI 0 . 98-1 . 00) remained poor predictors. Although the CI for internalization and the BDI overlapped, only the effect of internalization was statistically significant. The fact that the CI for internalization did not overlap that of the POMS or PERI indicated that internalization was a better predictor than these measures at 3-month follow-up. Two multivariate logistic regressions of internalization scaled scores onto abstinence from smoking were performed, with history of singleepisode or recurrent MDD, and treatment conditions -CBT, nicotine gum, and the tricyclic antidepressant nortriptyline (coded as active versus inactive) -also included as predictors of abstinence. The results indicated a significant treatment effect for nortriptyline and nicotine gum at end of treatment and for nortriptyline at 3-month follow-up (Table 5) . MDD history failed to predict abstinence.
It was anticipated that smokers higher on internalization at baseline would be less successful in quitting smoking and in maintaining nonsmoking. The results (Tables 3 and 5 , and Fig.  4 ) corroborated this expectation. The higher a smoker's initial internalization, the lower the probability of abstinence from smoking at end of treatment or 3 months thereafter.
DISCUSSION
This study is consistent with previous studies regarding the prognosis for quitting smoking. It can now be more confidently asserted that high internalization is an important risk factor for failure to quit smoking. This may be because most adults who smoke have tried unsuccessfully to quit smoking, a negative event that may lead those with certain cognitive or genetic affect-related vulnerabilities to develop a combination of felt helplessness and negative outcome expectancies that lead to internalization and interfere with success in quitting smoking.
This study also contributes to an understanding of the phenomenology of internalization. Although the dimensionality of MDD has Scaled scores on internalization were estimated from raw scores on the Internalization Scale Item Response Theory (ISIRT) (see Table 3 ). Logistic regressions were based on original baseline data from all three studies (n=549).
MDD, Major depressive disorder ; CBT, cognitive-behavioral treatment. * Statistically significant at p<0 . 05.
previously been suggested by indirect and direct methods (Flett et al. 1997; Ruscio & Ruscio, 2000 ; see also De Boeck et al. 2005) , and IRT analyses of depression measures have been performed (Orlando et al. 2000) , an IRTbased measure of internalization that is both broader (for example, internalization instead of depression symptoms) and dimensional (for example, degree of internalization instead of an either/or construct) had yet to be created. It can now be more confidently asserted that internalization as a construct is a single dimension that is adequately reflected in the construct map ( Fig. 2) and that the distribution of smokers on this construct approximates a normal distribution (Fig. 3) . In addition to the effect of internalization, the effects of history of single-episode and recurrent MDD and three treatments for smoking -CBT, nicotine gum, and nortriptyline -were examined. Nicotine gum and nortriptyline had an effect on abstinence, although the effect of nortriptyline lasted longer. The fact that internalization predicted abstinence, whereas MDD history did not, may suggest the relative importance of dimensional over categorical measurement in this domain.
A limitation of this study is that the sample of smokers was low on internalization by comparison with the ISIRT items. Thus, it is difficult to say whether the ISIRT could be used appropriately with persons high on internalization. Nevertheless, the measurement errors at low levels of internalization were low, reinforcing the conclusions drawn in this study. Moreover, the items themselves spanned the full range from low to high internalization.
A strength of this study is that internalization was a better predictor of abstinence from smoking at the end of treatment than the measures from which the ISIRT items were taken, and internalization continued to be a clearly better predictor than some measures (excluding the BDI) 3 months following the end of treatment. Internalization differs from the BDI and neuroticism in that theoretically and quantitatively it was shown to include both traits and states. The moderately low correlation with MDD history shows that internalization is not reducible to depression history. Instead, internalization is a broader construct than that assessed by any of the other measures, showing high correlations with measures of several kinds of proclivity to experience poor mood.
This study was guided by the assumption that coherence (rational analysis or construct representation) as well as correspondence (predictive capacity or nomothetic span) is a desirable goal in measurement (Embretson, 1983) . Typical measurement practice (for example, in construct validation) has focused primarily on correspondence. Inclusion of the location parameter based on IRT made it possible to test the coherence of an explicit map of the construct of internalization. Because the ISIRT showed both coherence (unidimensionality and a high correlation with the construct map) and correspondence (acceptable patterns of correlations with related measures and successful prediction of smoking cessation), the ISIRT is to be recommended as a valid measure of internalization. The ultimate goal of measurement, however, may be to make measures unnecessary by increasing understanding of the underlying phenomena. Our goal in presenting a new measure in this paper was to unite understanding of the phenomenology of internalization (coherence) with understanding of the prognosis for quitting smoking (correspondence). We believe our results indicate that goal at least partially to have been achieved.
